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PLASTIC EQUIPMENT

Except as noted below, the use of plastic equipment for pressure or
vacuum work should be avoided unless no suitable substitute is available.
Tygon and similar plastic tubing have some limited applications in
pressure work. These materials can be used for natural gas, hydrocarbons,
and most aqueous solutions at room temperature and moderate pressure.
Details of permissible operating conditions must be obtained from the
manufacturer. Because of their very large coefficients of thermal expan-
sion, some polymers have a tendency to expand a great deal on heating.
Thus, if the valve or joint is tightened when the apparatus is cold, the
plastic can entirely close an opening when the temperature increases. This
problem can be a hazard in equipment subjected to very low temperatures
or to alternating low and high temperatures.

PIPING, TUBING, AND FITTINGS

All-brass and stainless steel fittings should be used with copper or brass
and ste^l or stainless steel tubings, respectively. It is very important that
fittings of this type be installed correctly. It is not usually advisable to mix
different types of fittings in the same apparatus assembly.

SEALED-TUBE REACTIONS

For any reaction run on a large scale (more than 10-20 g total weight of
reactants) or at a maximum pressure in excess of 690 kPa (100 lbf/in.2),
only procedures involving a suitable high-pressure autoclave should be
used. However, it is sometimes convenient to run small-scale reactions at
low pressures in a small sealed glass tube or in a thick-walled pressure
bottle of the type used for catalytic hydrogenation. For any such reaction,
the laboratory worker should be fully prepared for the not uncommon
possibility that the sealed vessel will burst. Every precaution should be
taken to avoid injury from flying glass or from corrosive or toxic reactants*
Centrifuge bottles should be sealed with rubber stoppers clamped in place,
wrapped with friction tape, surrounded by multiple layers of loose cloth
toweling, and clamped behind a good safety shield. The preferred source of
heat for such vessels is steam, because an explosion in the vicinity of an
electrical heater could start a fire and an explosion in a liquid heating bath
would distribute hot liquid around the area. Any reaction of this type
should be labeled with signs that indicate the contents of the reaction
vessel and the explosion hazard.
For reactions run in sealed tubes, similar precautions should be